SUWMARY Modifications have been made to the reagent system of the semiautomated method for the determination of plasma free fatty acids by Baird et al. (1967), and results are reported of investigations into parameters affecting sensitivity and analytical range.
Semiautomatic methods described for the determination of free fatty acids in blood plasma involve the conversion of phenol red to its yellow acid form after the release of free diethylbarbituric acid from the sodium salt (sodium barbitone) by fatty acids (Mosinger 1965; Baird et al. 1967 ). The method of Baird et al. (1967) includes the use of a range expander in the automated system to increase the sensitivity of the recording. The present paper reports a method of obtaining similar sensitivity without a range expander by adjusting the ratio of buffered phenol red to sodium barbitone and selecting the optimal baseline level. Using extracts prepared as recommended by Baird et al. (1967) , the accuracy of the AutoAnalyzer method was assessed against Annison's (1960) titrimetric method in which Nile blue with its more easily defined end point, replaces the thymol blue indicator of Dole's (1956) 
Experimental
The following trials were carried out to study the influence of various factors on sensitivity:
To establish the maximum sensitivity obtained with varying concentrations of buffered phenol red solutions without additional sodium barbitone, standards containing from 160 to 1440 ,umol/l palmitic acid were run on the AutoAnalyzer with working concentrations of phenol red ranging from 0-002 % to 0-005 % containing sodium barbitone in concentrations ranging from 0-005 % to 0-0125 % (working solutions 1-4). The reagent baseline was set at 10 % T at the beginning of each run. Sensitivity increased significantly as the concentrations of the phenol red and plamitic acid solutions were increased, the maximum being attained with 0-005 % phenol red solution (working solution 4) and the 1120 ,umol/l standard which gave 81 % T, the recording being off scale with 1280 ,umol/l (Table la) . Because the colour decreases as the concentration of plamitic acid increases the baseline is set at low transmission. Sensitivity is poor in this region.
Consequently, sensitivity is poor with low concentrations of acid and increases progressively with increased concentrations.
VARIATION OF BUFFER CONCENTRATION
To establish the optimal concentration of sodium barbitone relative to that of phenol red, standards were run with working solutions containing both 0 003 % phenol red and sodium barbitone ranging from 0-00925 to 0-0125 % (working solutions 6 to 9), and 0-004 % phenol red and sodium barbitone ranging from 0-01025 to 0-01175 % (working solutions 10 to 13).
The results are given in Table lb . With the 0 003 % phenol red sensitivity was greatest for all palmitic acid concentrations when the sodium barbitone concentration was of 0-0100 % (working solution 7) but was reduced at sodium barbitone concentrations of 0-01125 % (working solution 8) and above. With 0 004 % phenol red sensitivity was greatest with 0-01025 % sodium barbitone (working solution 10) for palmitic acid concentrations of 800 ,umol/l and above. With 0-01075 % sodium barbitone (working solution 11) sesnsitivity was greatest for all palmitic acid concentrations up to 640 ,umol/l but was least for all palmitic acid concentrations from 800 to 1440 ,umol/l. With greater concentrations of sodium barbitone sensitivity was reduced for palmitic acid solutions between 160 and 640 ,tmol/l but was increased significantly from 800 to the maximum concentration of 144 0 /tmol/l (Table Ib) .
VARIATION OF BASELINE SETTING
Variation of sensitivity with baseline levels set between 5 % and 20 % T were examined using 0 003 % phenol red in 0-00825 % sodium barbitone (working solution 5) and 0-004 % phenol red in 0-01075 Y. sodium barbitone (working solution 11). These less sensitive barbitone concentrations were chosen because they accommodate a wide range of standards and a high transmission baseline.
Sensitivity increased significantly with every 5 % T rise in baseline regardless of the reagent concentrations. The 0 003 % phenol red with 0-00825 % sodium barbitone gave maximum sensitivity at 15 %T baseline with the full range of standards on scale.
Using 0004% phenol red and 0-01075 % sodium barbitone the full range of standards was on scale with the baseline set at 10 % T; at 15 % T the range was reduced to 960 ,umol/l with increased sensitivity, and at 20 % T maximum sensitivity was achieved but with the range reduced to 800 ,umol/l (Fig. 1) . To obtain 20 % T with this high optical density reagent, it was necessary to reduce the aperture on the reference side to less than the 6 mm diameter of the standard Technicon AutoAnalyzer I aperture No 1.
A metal plate with a 4 mm hole was used.
COMPARISON OF METHODS
To show the comparability of the AutoAnalyzer method with that of Annison, ovine sera with a wide range of values were analysed in duplicate by both methods (Fig. 2) 
I0-at501
Variation between duplicates was less for the AutoAnalyzer method than for Annison's, but in both cases it increased with increasing fatty acid concentration so that the coefficients of variation were stable for the two methods, averaging 2-5 % and 5 % respectively. Because of this non-homogeneity of variance, regression analysis was carried out with logarithmically transformed data. This gave no statistical evidence that the relationship between AutoAnalyzerandAnnisonestimates differed between the sets, leading to the equation for sample means: loge M = loge AA + 0-0181 (residual SD = 0-054) This is equivalent to M = 1-018AA with a residual error of 6 %.
Determinations by the AutoAnalyzer on bovine sera were not subject to interference by carotenoids which affect indicator changes in the manual titration.
/~~F ig. 1 Variation ofsensitivity with the reagent baseline set at 5, 10, 15, and 20% T. Reagent 0-004% phenol red and 0-01075% sodium barbitone.
Modified semiautomated method for free fatty acids in serum From the above data it is possible to select the optimal ratios of stock phenol red to stock sodium barbitone, and the optimal baseline level to cover either a wide range of fatty acid concentrations or the maximal sensitivity for a selected narrow range of concentrations. It appears that a reagent consisting of 0-004% phenol red and 0-01075 % sodium barbitone (working solution 11) at 10% T baseline gave the optimal sensitivity for fatty acid values between 160 and 1440 ,mol/litre. To obtain greater sensitivity at the lower values it is necessary to select a higher baseline. Conversely to obtain values above 1440 ,umol/l it is necessary to select a lower baseline. Day-to-day inconsistencies were experienced at baseline 5 % T and below, which we attributed to insufficient light passing through the colorimeter to give sufficient impulse for adequate response from the recorder. 
